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Wﬂm Intervention studies are now viewed as a useful and necessary approach to underswanding the
i 4 relation between nutrition and cancer. Over 20 such studies have been initiated in the past 7 years.
* Foreign countries may be an attractive site for such investigations, mainly because of desirable
population characteristics such as unusually high rates of the cancer being studied, low dietary
intake of potential chemopreventive nutrients, stwability of the population, and high compliance, and
also because of favorable logistical aspects ncluding existing medical, social, or govemmental
- structures that facilitate delivery of the intervention. ongoing cancer registries for endpoint determi-
nation, and reduced cost. The three basic elements of an intervention trigl, identfication and
recruitment of a study population, delivery of the mtervention and assessment of compliance, and
asceriinment of endpoints, are the same in a foreign country as m the United States, but there are
a number of special considerations, most notably communication difficulties due tw language
differences and distance between collaborators, which complicate foreign trials both before and
during implementation. The basic elements and status of ongoing trials in China and Finland are
presented. Ann Epidemiol 1990;1:195-203.
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INTRODUCTION

In the 1970s, congressional hearings focused on our understanding of the health
effects of nutrition. As an outgrowth of that inquiry, the Office of Technoelogy Assess-
ment of the US Congress commissioned 3ir Richard Dol and Richard Peto o write a
report, “The Causes of Cancer,” in which they estimated that perhaps 33% of all
cancer deaths were due o diet {1). Also as a result of those congressional hearings, the
National Cancer Institute commissioned the National Research Council te conduct a
comprehensive study of the relation of diet and nutrition to cancer (2). With these
two documents as a stimulus, the National Cancer Institute (NCI) developed a pro-
gram of cancer prevention focusing on diet and emphasizing clinical trials. Clinical
prevention trials were viewed as the most expeditious approach to gaining specific,
definitive information on the diet and cancer relation {3). As a result of this strategy,
more than 20 prevention trials have been funded by the NCI over the past 7 vears. A
brief summary of these intervention studies by target site, target population, and
inhibitory agents is shown in Table 1 (4). These studies include pilot efforts and
studies of precursor lesions as well as studies of cancer itself. Five of the srudies are
being conducted in foreign countries. In this paper we discuss considerations for
conducting cancer prevention trials in foreign countries.
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TABLE 1 Current NCl-funded chemoprevention intervention studies”
Inhibitorv
Target site Target group agents Qrganization

All Phyvsicians Aspirin, bera-canctene Harvard Medical School
Breast Prior breast cancer $-hydroxyphenvl retmamide [nstituto Nazionale Tumorn
(4-HPR})
Cervix Dvsplasia Bera-trans renimone aed University of Arizona
Cervix Dysplasia Folic actd University of Washingron
Colon Previous colon adenoma  Bera-carotene, vitamin C, [Dartmouth College
vitamin E
Colon Previeus adencma Calcum Dartmourh College
Colon Previous adenoma W heat brun, caloum Unversiy of Arizona
carbonate
Colon Previons adenoma Piruxicam University of Arizona
Colon Previous adenoma Calcium Lniversity of Minnesota
Esophagus High-risk area Mulople vitamin: & China, NCI
minerals, beta-carutene
Esophagus Dysplasia, high-risk area Mulople vitamine & China, NCI
minerals, beta-carotene
Lung Men, exposed to Beta-carotene. retnol University of Texas, Tyler
askestus
Lung Smukers [3-cis retinme acid MU Anderson Cancer
Center
Lung Smuokers Alpha-tocopher: 1. Finland, NCI
heta-carotens
Lung Smukers and/or asbestes Bera-carorene. reninud Univerars of Washingron
exXpusure
Oral cuviey  Leukoplakia Diecis retinoic acid, v/~ MDD Anderson Cuncer

bera-carorene

Center

Skin Albinos in Tanzania Beta-carotene Mutumbihi Medical Center
Skin Previous SCC or BCC Bera-carotene Darrmourn College

Skin Previous SCC or BCC Rennal, 13- rermow acid Universary of Arizona
Skin Actinic keratosts Renmnal University of Anzona
Skin Previous BCC 1315 retinoic acid NI

' From Dv. Marjone Perloff, Chemoprevention Branch, NCL My 1990,
SCC = squamous cell carcinoma, BUC = masat cell carcinomma,

REASONS FOR CONDUCTING FOREIGN CANCER PREVENTION TRIALS

The major attraction of a foreign country for conducting a cancer prevention trial is
usually the characrteristics of a specific foreign population. Cne of the most important
aspects of any inrervention studv is its size, meaning both the number of subjects and
the duration of intervention needed to answer the question being asked. To keep the
size of a study manageable, it is often desirable ro perform the intervention where the
rate of the disease being studied s highest. This is an especially important fiscal and
logistical consideration for cancer prevention trials because trials with cancer inct-
dence as an endpoint typically require thousands of subjects. For example, an inrer-
vention with 90% power to observe a 25% reduction in cancer incidence over 3 years
in a population with a 1% annual incidence rate {a rate higher than that of any single
cancer site in the general population in this country} would require nearly 10,000
subjects, assuming perfect compliance and no dropouts. Thus, a high incidence rate of
the cancer to be studied is often of primary importance in choosing to study a foreign
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population. General stability ot a population and likely compliance are other popula-
tion characteristics that merir attention. It is also necessary that the characteristics of
the population are consistent with the hypothesis being studied. Nutritional supple-
mentation, for example, may be a more credible intervention in a nutritionally de-
pteted populaticn rather than in one with adequate nutriture.

Logistical considerations are also important in deciding to initiate a study abroad.
Existing elements in the medical, social, or governmental structure may be natural
conduits for the delivery of an intervention. Endpoint determination may be faciii-
tated by registry systems that are already functioning. Use of such pre-existing systems,
differences in labor costs, and other fiscal factors may combine to make a foreign
country artractive from a logistical and cost point of view.

REQUIREMENTS FOR CONDUCTING FOREIGN TRIALS

The basic elements that must be considered in conducting cancer prevention trials are
the same whether the trials will be carried out in a foreign country or in this country.
Once a basic hypothesis and study plan have been developed, there are three main
elements essential to the success of any prevention trial. These elements are: (1)
identification and recruitment of a study population, (2} delivery of the intervention
and assessment of compliance, and (3} ascertainment of endpoints. Special attenrion,
however, needs to be paid to some aspects in foreign trials.

There may be additional prerequisites associated with foreign trials. Governmen-
ral approval is invariably required in conducting foreign studies, tvpically necessitating
permission at multiple levels. Collaborators must be identified and working relation-
ships developed, including some understanding of the ralents and expecred roles of
major participants. Resources, both human and monetary, must be found. Pilor or
feasibility studies, always a good idea in the initial stages of a scientific effort, become
mandatory to ensure the technical and logistical feasibility of implementing the essen-
rial elements of the trial, especially when there are significantly different social,
cultural, and economic circumstances between the two collaborating countries.

There are also other factors requiring consideration during the implementation
rhase of cancer prevention trials which mainly affect foreign trials. These include
bilingual communication, collaborative decisionmaking over long distances, travel
and fiscal restrictions, and other considerations. Foreign trials almost always involve
verbal and written bilingual communication, with inevitable misunderstandings. [t is
usually necessary to use bilingual study forms, manuals, and dara-file documenration.
Distances between countries commonly make collaborative decisionmaking and data
management a slow process. Budgetary limits restrict extensive travel for federal
employees and severely limit the number of site visits that US investigators can make
to foreign study sites. Operaring budgets for such studies must be projected for vears in
advance and are subject to changes in exchange rates and inflation. Other consider-
ations thar occasionally occur include ethical questions arising from cultural differ-
ences and standards and political questions such as the effects ot political shifts in
either of the collaborating countries during long-term trials.

GENERAL BACKGROUND

We would now like ro illustrate the basic elements of a foreign cancer prevention trial.
using examples of engoing trials in China and Finland.
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China
Two double-blind, randomized, conrrolled nurriticn inter-znrion studies = prevent

esophageal cancer have been initiated in Linxian, China 3. These studies ire being
conducted collaboratively between the Cancer Institute cf :ne Chinese Academy of
Medical Sciences and the NCI of the United Srates. For toth trials, studv subjects
were 40 to 69 years old at the onset of the study and will be followed for the
development of esophageal cancer for 3 to 6 vears during inzervention and for 5 years
after intervention. The first trial, termed the Dysplasia Trial, is limited to 3393
subjects from three communes in northern Linxian with crologically demonstrated
dysplasia who are at especially high risk for escphageal cancer. This trial uses a simple
two-arm design and provides participants either with two multivitamin/mineral tab-
lets (Centrum® rablets, provided by Lederle Laboratories, 1me. Pearl River. NY) each
containing from 1.0 to 1.5 times the US Recommended Daily Allowances for 25
different viramins and minerals, and one [3-mg beta-car tene capsule (provided by
Hetfmann-LaRoche, Inc, Nutley, NJ) Jdailv or with match:re placebos. The second
study, the General Population Trial, includes 30,258 subiects from four communes in
northern Linxian and uses a fractional factorial design o test the effect of four
different multiple vitamin/mineral facrors, including reti= ¢ zine (factor A nibotla-
vin/niacin (factor B); ascorbic acid/molvbdenum (facter 2V: and selernum alpha-
tocopherol/beta-carotene (factor D).

Finland

The Alpha-Tocopherol, Beta-Carotene Lung Cancer Frzvention Stud. {ATBC
Study) is being conducted collaborativelv bv the National Fublic Health Institute of
Finland and the NCI of the US (6). This rrial is investigatnz the efficacy of Jaily oral
alpha-tocopherol (vitamin E, 50 mg) or bera-carotene (20 mz'. or both, in rravenring
lung cancer among 50- to 69-year-old male cigarette smixers. The studv 1 Jouble
blind and has a randomized 2 X 2 factorial design. (hver 29,000 men rave been
randomized and will be {ollowed up for 5 w0 8§ years.

IDENTIFICATION AND RECRUITMENT OF A STUDY POPULATION
China

The highest worldwide incidence and morrality for cancer : 1 the esophagus occurs in
the People’s Republic of China. A naticnwide survey of mwrtality conducted there
from 1973 to 1975 identified esophageal cancer as the secernd leading cause of cancer
death, accounting for 27% of all cancer deaths in men and 27% in women (7). In this
survey, the highest esophageal mortalinv rates occurred in nerthern Linxian. Henan
Province. A comparison of age-adjusted esophageal cancer mortality rates in northern
Linxian, China, and the United States is shown in Table 2 i 3). The northem Linxian
rates are 150-fold higher and China’s overall rates are tenfeic higher than the esopha-
geal cancer mortality rates for US whites. These high razes made Linxian a very
ptomising place to conduct an intervention study.

Chinese scientists have been investigating the potential zauses of esophageal cancer
in Linxian and other areas of China for many years (9-17. The Cancer Institute of
the Chinese Academy of Medical Sciences established a z¢id station in Linxian 30
years ago. These studies have provided a series of clues 1o causes, but have not yet
identified a specific carcinogen responsible for the elevares mates. Leading clues in-
clude: multiple nutrient deficiencies, particularly riboflavin. viramins A and C, zine,
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TABLE 2 Esophageal cancer mortaliry rates in Linxian among adults 40 to 69 years old”

Annual age-adjusted

Area and population rate per 100,000
Total Linxian County 470
Linxian's northemn communes 760
With dysplasia 1775
Without dysplasia 510
China 56
US whites 5
LS blacks 19

* From Blot and Li {8).

and molybdenum; consumption of pickled vegetatles and moldy foods. some of which
have been shown to be mutagenic; silica contamination of millet; ingestion of foods
with high levels of nitrosamines; endogenous production of nirrosamines facilitated by
esophageal fungal infections or other factors; and physical trauma from drinking exces-
sively hot rea. The evidence thar multiple nutrient deficiencies may contribute signifi-
cantly to the elevated rates made this area particularly favorable for a clinical trial
using supplementation with vitamins and minerals.

The political structure of rural China has been relatively unitorm for several
Jecades. The primary political unit is the commune. Communes are, in turn, divided
into production brigades, which are subdivided into production teams. Each commune
has organized political and public health structures. The health needs of each com-
mune are served by a commune hospital, several decrors, and a group of barefoor
doctors. The existing system has been extremely well suited to organizing screening
efforts, publicizing intervention activities, and enceuraging participatzon. The pretrial
screening process was illustrative of the ability of the Chinese public health officials to
organize mass campaigns. Thirteen-member screening teams composed of docraors,
interviewers, nurse-phlebotomists, laboratory technicians, and a ream manager were
organized and trained {5). These teams were motile and conducted their screening
evaluations in different villages each day. Subjects were contacted prior to screening
and instructed to report fasting early in the moming on a specified day. After the
subjects checked in, height and weight were measured, a blood sample was collected,
an interview was completed, and a brief physical examination was performed. Each
team complered screening activities daily on 60 to 70 subjects. With three to seven
reams using these procedures and working 6 to 7 d. week, 3400 subjects were recruired
and screened in about | month for the Dysplasia Trial and nearly 30,000 subjects were
recruited and screened in just over 3 menths for the General Population Trial.

Finland

Nationwide male lung cancer rates in Finland are the highest in the world (18).
Available national rates are shown in Table 3 for comparison. Within Finland, rates
are generally highest in the south and east and, as for many countries. in urban areas.
These high rates, which have been attributed to cigarette smoking, made Finland a
desirable targer for a lung cancer prevention strategy. From a nutritional viewpoint,
Finland has low selenium levels in its soil and consequent low dietary intake and
serum levels of this potential chemopreventive agenc (19). Selenium supplementation
was being considered at the time thar the intervenrion study was being planned for
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TABLE 3 Age-standardized national lung czrcer rates for males®~

Age-standardized rate

County per L0000
Finland IERS
United Kingdom, England, Wales 72
Canada ol.3
German Democratic Republic 58.9
Hong Keng 38.3
Denmark 36.3
Netherfards Antilles 333
Norwav 3Cw
Sweden 233
Iceland a7
Costa Rica 17.=
Martinique 114
" Years ‘ur which rates are showr vary by country rem 1277 to 1982; however. st are from 1978 wo %7,

t From Muir and associates (13Y.

Finland. but a public health policy decisicri was made to add selenium to fersilizers to
increase so0il and theretv food selenium levels, and trial nutrients were limiced to
alpha-tccopherol and bers-carotene (20). Fresh fruit and vegerable intakes have rradi-
tionailv been low for a variery of reasons. and relatively low intake (around 2 mg/d)
and serum levels (28.6 uz dL) of beta-ca::rene were obsenved in a recent piler study
of Finnish males {21). Though the numercus nutritional Zenciencies seen in China
were not observed in Finland, a nutriticral intervention was srill suggested.

Favorable logistical arributes were als> important in deciding to conducr a cancer
prevention trial in Finland. Tuberculosis was a common disease in Finland pricr to the
Second World War. New the disease is mare, but a separate muberculosis orearizstional
structure still exists. The country had beer divided intoe Tuberculosis Sanar = Areas,
and each area had one cr more outparier.- clinics. In additiin to patient rreatment,
high-tisk groups, definel by smoking hat:zs. age, sex, and cccupation, were under
conrinued annual surve:llance. Compurerzed information concerning the «moking
habits of the population was available fer ke southern and scuthwestern Tuberculosis
Sanatory Areas. The exiszence of this organuzational structure with its clinics and Jara
bases greatly facilitated the process of idenurving, recruiting. s«creening, and roilowing
subjects tor the intervenrion study.

DELIVERY OF THE INTERVENTION AND ASSESSMENT
OF COMPLIANCE

China

A detatled pill delivery svstem was estatiished in China. with numercus quality
control steps built in. Following randomizstion, pill distritunon logs were printed ar
the studv Jata management center in the United States and sent to Linxian. Lakels for
pill bortles were speciallv designed, each with two coded pull-off tabs. One tab is
removed trom the bottle and affixed to the mill distribution ley ar the central distribu-
tion point in Linxian where a separate fag of bottles for each barefoor docror is
prepared monthly for dismbution. The second tab is remeves by the bareteor Joctor
at the nime of his monthiv delivery of pills wo subjects, and = stixed to a second pill
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distriburion log kept by the barefoot doctor. Ar the time of his monthly conract with
the subject, the barefoot doctor delivers the new supply of pills, retrieves the bortles
from the previous month, and counts and records any remaining pills. Though subject
migration from the area has been minimal, most who have migrated continue to
receive their new supply of pills and return their old supply using specially designed
mailers,

Compliance is monitored by monthly pill counts on all subjects and by quarterly
biochemical assessment of blood samples raken from a random sample of study sub-
jects. Pill counts show that more than 90% of subjects are taking more than 90% of
their pills. Blood biochermical measures also suggest high compliance. Median plasma
levels of beta-carotene during the first vear of the General Population Trial, for
example, were from 6 to 25 times higher in subjects receiving beta-carotene than in
subjects who did not receive bera-carotene. The existing health care system in rural
China with its extensive system of barefoot doctors is a unique and invaluable struc-
ture upon which we have established our intervention delivery and compliance assess-
ment. This system and the frequent contact with subjects built into the study are
probably the main reasons for our observed high rate of compliance.

Finland

The pill delivery system used in the trial in Finland was designed for participant
convenience. Wallet-size, calendar blister packs containing a 4-month supply of daily
capsules are distributed during each of the three clinic visits each year. Beta-carotene
or vitamin E, or both, or a placebo are conrtained in a single capsule. Each capsule is
covered with its own plastic blister marked with the day of the week to facilirare a
subjects’ memory. Compliance is determined by counting capsules remaining in wallet
packs at each clinic visit and by biochemical assessment on blood samples collected at
the time of the clinic visits on a random sample of several hundred subjects annually.
Pill counts indicare that 94% of subjects are taking more than 90% of their pills.
Plasma beta-carotene levels have been significantly higher in persons receiving beta-
carotene compared to those not receiving beta-catotene.

ASCERTAINING ENDPOINTS
China

[nitial identification of subjects suspected of having cancer usually comes from the
barefoot doctor following his monthly visit. During this monthly visit he inquires
about symptoms, particularly dysphagia, and any hospitalizations or diagnoses made.
These reports are supplemented by cross-checking with the Linxian cancer registry, in
place since 1959. At the beginning of the prevention trials, 25% of diagnoses in
Linxian were based on histology, 20% on cyvrology, 40% on x-ray, and 15% on clinical
history. Because of increased efforts to encourage any subject with symptoms to have
an endoscopic examination, we now estimate thar nearly 80% of cancer diagnoses are
based on histology. Diagnostic assessment has been further improved by having the
diagnostic slides and x-rays for all cancer cases reviewed by an international endpoints
teview committee composed of both Chinese and American experts in pathology,
evrology, and radiology. It 1s anticipated that nearly 2000 cancers will be diagnosed
among trial participants by the end of pill delivery.
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Finland

Initial case identitcation in the ATBC Scudy rourinelv occurs at the time of follow-up
clinic visits when study nurses learn ot a cancer diagnosis. This prompts a search of
medical records to confirm the diagnosis and obrain addinional informarnion. A nation-
wide Finnish Cancer Registry system, in place since 19532, is an invaluable adjunct to
the clinic and medical record reports. The case ascertainment in this Registry is based
on personal identification numbers and the Registry is reported to be nearly 100%
complete. Diagnostic materials for cases can be collected and revised by a central
board of Registry parhologists. The Registry, with its virtually complete coverage of
cancer and the availability of central re-review, is an invaluable aid for a cancer
prevention trial.

STATUS OF PREVENTION TRIALS

China

Subjects were identified for the Dysplasia Trial during a mass screening campaign using
batloon cytology in November of 1983. Prevalent cases of esophageal or stomach
cancer diagnosed during this screening were exciuded trom the trial. Questionnaires,
blood collections, and physical examinations were conducted in rhe Fall of 1984, and
in January 1985, 320 subjects participared in a Paseline endoscopic examination.
Distriburion of acrive agents began in May 1985. In October 1987, 30 months after
pill distribution was initiated, balloon cytologic examinations were again performed,
and 2826 of the original 3393 subjects participated. In Navember 1957, endoscopic
examinations were performed on 831 subjects. As of October 1989, subjects had
complered 412 vears of intervention. Current plans call for an extension of the
intervention to a full 6 years, until April 1991, with repeat balloon cvtology and
endoscopic examinations at the end of rthis period. Screening of subjects {(question-
naires., blood collecrions, and physical examinations) for participation in the General
Population Trial was conducted in the Spring of 1983 and distribution of intervention
agents commenced in March 1986, As of October 1989, approximarely 312 years of
the intervention had been finished with completion of the full 5 years expecred at the
end of February 1991. Fot both rrials, follow-up of all subjects for incident esophageal
cancer cases will continue for 5 vears atter the intervention is complered.

Finland :

Recruitment for the ATBC Study tock place between 1985 and 1988, The trial will
end in 1993 afrer an average follow-up of over 6 years. Prevalent cases of lung cancer,
diagnesed by the baseline screening chest x-ray. were excluded before entry into the
trial. Repeat x-ravs are being obtained on all subjects ar visits 7 and 14 (i.e., after 21/
and 423 vears of intervention), and a final x-ray will be taken ar the conclusion of the
intervention.

SUMMARY

Large nutrition intervention studies are now being conducted in foreign countries to
try to prevent cancer. Though these studies have not yer been completed, the progress
10 date demonstrates both the feasibility of such efforis and the potential importance
of the results in the development or cur overall cancer prevention strategy.
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Presented at the annual meeting of the American College of Epidemioclogy, Washington,
DC, October 5. 198%.
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